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Effects of Topical Application of Oxymetazoline on Cultured Human Nasal
Mucosa : Changes of Ciliary Activity and Histopathologic Findings

Soon Kwan Hong" - Chong Nahm Kim” - Sung Min Chung”
Chun Dong Kim® - Sung Wan Byun”

Department of Otolaryngology” and Ewha Medical Research Center,” College of Medicine,
Ewha Womans University

Objectives : The aim of this study is to obtain the basic knowledge for safer clinical use of
oxymetazoline, one of nasal decongestants, by observing changes of ciliary activity and histopa-
thologic findings after topical application of oxymetazoline to the cultured human nasal mucosa.

Methods : The nasal mucosa, obtained from the inferior turbinates in healthy non-smokers
without any nasal symptoms or signs, was cultured and then, exposed to oxymetazoline solu-
tion at different concentrations from 0.0125% to 0.25%, containing no preservatives. Ciliary
activity was observed under an inverted microscope and the histopathology of the mucosa was
examined by light microscopy 1, 3, 6, 12, 24, and 48 hours after exposure, respectively.

Resuits : Oxymetazoline impaired ciliary activity and induced mucosal injury at dose- and
time-dependent patterns. Once the ciliary activity disappeared, it was not restored at least for
the next 48 hours. Furthermore, these functional and morphologic changes resulted from
applying oxymetazoline at the concentration of clinical use.

Conclusion : Oxymetazoline as a topical vasoconstrictor should be administered for the mini-
mal period even at clinical dose.

KEY WORDS : Oxymetazoline - Culture - Human nasal mucosa - Ciliary activity - Histopathology.
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Table 1. Changes of ciliary activity* of cultured nasal mucosa according to exposure time in different concentrations of

oxymetazoline

Concentration of

Exposure time (hour)

oxymetazoline 0 1 3 6 12 24 48
0% (control) ++ ++ ++ ++ ++ ++ ++
0.0125%" ++ + + - - - -
0.025%" ++ - - - - - -
0.05%" ++ - - - - - -
0.1%" ++ - - - - - -
0.25%" ++ - - - - - -

*Grades of ciliary activity : (+ +) : normal strong ciliary activity : (+) : decreased or weak ciliary activity ;

ry activity

: no cilia-

1 Significantly different from control (p<0.05, Wilcoxon matched-pairs signed-ranks test)

— 36 —



Table 2. Histopathologic changes* of cultured nasal mucosa according to exposure time in different concentrations of ox-

ymetazoline

Concentration of Exposure time (hour)

oxymetazoline 0 1 3 6 12 24 48
0% (control) - - - - - - -
0.0125%" - - + ++ ++ ++ ++
0.025%" - + ++ ++ ++ ++ ++
0.05%" - ++ ++ ++ ++ ++ ++
0.1%* - ++ ++ ++ ++ +++ +++
0.25%" - ++ ++ +++ +++ +++ +++

*Grades of histopathologic changes : (-) : normal histology with or without mild ciliary adhesion ; (+) : mild injury (par-
tial loss of cilia, edema and/or vacuolization of epithelial cells) ; (+ +) : moderate injury (intercellular space widening,
edema of lamina propria, partial exfoliation of epithelial cells, hypertrophy of basal lamina) ; (++ +) : severe injury (ne-

ar total exfoliation of epithelial cells, injury of basal lamina)

t Significantly different from control (p <0.05, Wilcoxon matched-pairs signed-ranks test)
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Fig. 1. Light micrographs of cultured nasal mucosae without(a) and with (b-d) exposure to oxymetazoline (HE stain, X 400).
A) The cultured nasal mucosa without exposure to oxymetazoline (control) shows normal histology. The mucosa con-
sis-ts of a pseudostratified ciliated columnar epithelium, a basal lamina, and a lamina propria. B) Mild mucosal in-
jury is found in the nasal mucosa exposed to 0.0125% oxymetazoline solution for 3 hours. There are partial loss of
cilia and vacuolization of epithelial cells. However, the basal lamina seems to be normal. C) Moderate mucosal in-
jury is found in the nasal mucosa exposed to 0.05% oxymetazoline solution for 1 hour. In addition to the partial
loss of ci-lia, it is noted that intercellular spaces of the epithelial cells are widened and the basal lamina is hy-
pertrophied. D) Severe mucosal injury is found in the nasal mucosa exposed to 0.25% oxymetazoline solution for 12
hours. Most of the epithelial cells are exfoliated except the basal cells. Hypertrophy of the basal lamina and edema
of the lamina pr-opria are also noted.
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